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New Anthradipyridazones and their use in Polymeric Materials 
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We, Imperial Chemical Industries 
Limited, of Imperial Chemical House, Mill- 
bank, London, S.W.I, England, a British 
Company, do hereby declare the invention, for 
which we pray that a patent may be granted 
to us, and the method by which it is to be per- 
formed, to be particularly described in and by 
the following statement : — 

This invention relates to poiycychc organic 
compounds and more particularly it relates to 
compounds of the anthradipyridazone series 
which are useful for the production of fluores- 
cent effects. 

According to our invention we provide 
anthra - l l :9'(N): 10 l (N): 5 1 - dipyridazones, 
and anthra - l 1 : 9 1 (N) : 10KN) : 4 1 - dipyrid- 
azones of the formulae: 



such as chlorine, heterocyclic or alkylhetero- 
cyclic radicals. 

According to a further feature of our inven- 
tion we provide a process for the manufac- 
ture of the anthra - l 1 : 9 l (N) : 10 l (N) : 5 1 - di- 
pyridazones. or anthra - I 1 : 9\N): 10 l (N): 4 1 - 
dipyridazones which comprises interacting a 
hydrazine of formula NH 2 NHY, where Y has 
the significance given above, with an anthra- 
P-^CN) - pyridazone compound of ±e 
formula : 




and 
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in whicWBPBB- Y may be the same or dif- 
ferent and stand for either a hydrogen atom 
or a monovalent organic radical. 

As examples of a monovalent organic radi- 
cal there may be mentioned alkyl, hydroxy- 
alkyl, alkoxyalkyl, cycloalkyl, alkylcycloalkyl, 
alkenyl, aralkyl which may be substituted by 
alkyl or halogen such as chlorine, aryl which 
may be substituted by alkyl, alkoxy or halogen 

[Pries 3s.6d.\ 



in which X has the significance given above 
and one Z stands for a hydrogen atom and 
the other Z stands for a carboxyl group or 
a functional derivative thereof. 

The functional derivative of the carboxylic 
group may be, for example, an ester, acid 
chloride, amide, or nitrile group. 

As examples of hydrazines suitable tor use 
in the process of our invention there may be 
mentioned, for example, hydrazine, methyl- 
hydrazine, ethylhydrazine, n - butythydrazine, 
hydroxyethylhydrazine, allylhydrazinc. hydra- 
zinoacetic acid, * - naphthylhydrazinc. phenyl- 
hydrazine, p - tolylhydrazine, fj-chlorophenyl- 
hydrazine, 2:5 - dichlorophenylhydrazine, 
2:6- dimethylphenylhydrazine, and ? - hydra- 
zinopyridine. 
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The anthra - l 1 ^ 1 ^) - pyridazones used 
in the above process may be obtained for ex- 
ample by interaction of anthraquinone -1:5- 
dicarboxylic acid or anthraquinone - 1:4- 

5 dicarboxylic acid or a functional derivative of 
either of these acids, with a hydrazine of the 
formula NH 2 .NHX where X has the meaning 
stated above in the presence of one molecular 
proportion of alkali for example caustic soda. 

10 The interaction may be carried out in the 
absence of one molecular proportion of alkali 
provided that the quantity of the hydrazine 
used is insufficient to convert the anthrapyrid- 
azone so formed to the corresponding anthra- 

15 dipyridazone. 

The interaction of the anthra - P^^N)- 
pyridazone with the hydrazine is carried out 
by heating the reactants together, if desired 
in a liquid medium for example in xylene, 

20 acetic acid, sulphuric acid, oleum, water or 
mixtures of two or more of these liquids. When 
however the functional derivative of the 
carboxylic acid group is a nitrile or amide 
group water must be present in the reaction 

25 medium. 

When the interaction is carried out in a non- 
aqueous medium, any water formed may, if 
desired, be removed during the reaction, for 
example by azeotropic distillation. 

30 When X and Y in the above formulae are 
the same it is preferred to manufacture the 
anthradipyridazones directly from the appro- 
priate anthraquinonedicarboxylic acid or its 
functional derivative by interaction with more 

35 than one equivalent of the appropriate hydra- 
zine compound without isolating the inter- 
mediate anthra - l 1 ^ 1 ^) - pyridazone and 
in the presence of water when the functional 
derivative is an amide or nitrile and this forms 

40 a further feature of our invention. 

The anthradipyridazones of the invention 
are orange or yellow in colour although some 
of them are only very faindy coloured. The 
anthradipyridazones of the invention pive 

45 strongly blue fluorescent solutions in organic 
solvents and are valuable for modifying the 
colour of artificial polymeric materials. The 
compounds which are not themselves strongly 
coloured are valuable for improving the white- 

50 ness of materials which have a yellowish tinge, 
and the compounds which are themselves 
strongly coloured are suitable for use as 
colouring matters. The anthradipyridazones of 
our invention may be incorporated in for ex- 

55 ample paints, lacquers, varnishes and poly- 
meric materials such as cellulose acetate, poly- 
styrene, poly amides and polyesters. 

The application of the anthradipyridazones 
to these materials may be carried out by the 

60 methods commonly used for the application of 
colouring matters or whitening agents to the 
materials. The anthradipyridazone may for 
example be added during the manufacture of 
the polymeric material or added to the poly- 

65 meric material before the material is spun, 



extruded or otherwise shaped. If the anthra- 
dipyridazone contains groups capable of in- 
teraction with those which normally constitute 
the ends of the molecules of the polymeric 
material, for example in the case of a poly- 70 
ester hydroxyl and carboxylic acid groups, the 
anthradipyridazone is copolymerised with the 
polymeric material and thereby becomes re- 
sistant to extraction from it by solvents. Al- 
ternatively, films and textile materials may be 75 
treated with a solution or suspension of the 
anthradipyridazone preferably at an elevated 
temperature and optionally at superatmos- 
pheric pressure. 

The invention is illustrated but not limited 80 
by the following Examples in which the parts 
and percentages are by weight: — 
Example 1. 

A mixture of 2 pans of 2 - n - butylanthra- 
P^fN) - pyridazone - 8 - carboxylic acid 85 
and 1 part of 2 : 6 - dimethylphenyl-hydrazine 
is heated at 220° C. for 30 minutes. The reac- 
tion mixture is cooled and stirred with 100 
pans of boiling 1% aqueous caustic soda solu- 
tion. The suspension is filtered and the residue 90 
on the filter is stirred with 100 parts of boiling 
l!% hydrochloric acid. The suspension is 
filtered and the residue on the filter is crystal- 
lised from ethanol when 2 - (2 11 : 6 11 - di- 
methylphenyl) - 8 - n - butylanthra - l 1 : 95 
9*(N): lO^N): 5 1 - dipyridazone is obtained as 
a pale yellow powder melting between 198° C. 
and 200° C. 

The 2 - n - butylanthra - l 1 : 9 1 (N) - pyrid- 
azone - 8 - carboxylic acid used in this Ex- 100 
ample may be obtained as follows : — 

A mixture of 10 pans of anthraquinone- 
1:5- dicarboxylic acid, 3 parts of n - butyl- 
hydrazine and 1.3 parts of caustic soda is 
heated at 200° C. for 15 minutes. The re- 105 
action mixture is then cooled and stirred with 
200 parts of boiling 1% aqueous caustic soda 
solution. The suspension so obtained is filtered 
and 20 pans of sodium chloride are added to 
the cooled filtrate. The precipitated sodium 110 
salt is filtered off and dissolved in 300 parts 
of water and 15 pans of 10 ( % hydrochloric 
acid are then added to precipitate 2 - n- 
butylanthra - l l :9 J (N) - pyridazone - 8- 
carboxylic acid which melts at 250° C. 115 
Example 2: 

The 2 pans of 2 - n - butylanthra- 
1 1 :9 1 (N) - pyridazone - 8 - carboxylic acid 
used in Example 1 are replaced by 4 pans of 
2 - (2 11 :6 11 - dimethylphenyl)anthra - l 1 : 120 
9 ] (N) - pyridazone - 8 - carboxylic acid and 
the 1 pan of 2 : 6 - dimethylphenylhydrazine 
by 1 pan of n - butylhydraztne. 2 - (2 U : 6 11 - 
dimethylphenyl) - 8 - n - butylanthra - I 1 : 
9*(N) : 10 a (N) : 5 1 - dipyridazone identical with 125 
that described in Example 1 is obtained. 

The 2-(2 ai :6 n - dimethylphenyl)anthra- 
1 1 :9 1 (N) - pyridazone - 8 - carboxylic acid 
used in this Example may be obtained by the 
method described in Example 1 for 2 - n- 130 
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F butylanthra - P : 9'(N) - pyridazone - 8 - carb- 
*' xylic acid using 5 parts of 2 : 6 - dimethyl- 
phenylhydrazine in place of 3 parts of w-butyl- 
hydrazine. 2 - (2":6 n - dimethylphenyl)- 
\5 anthra - P^CN) - pyridazone - 8 - carb- 
' r - oxylic acid is a pale yellow powder melting 
between 310° C. and 312° C. 

Example 3: 
A mixture of 12 parts of anthraquinone- 
10 " 1:5 - dicarboxylic acid, 24 parts of phenyl- 
hydrazine and 200 parts of xylene is stirred 
and boiled and the water formed in the re- 
action is continuously distilled off with xylene. 
When the formation of water can no longer be 
15 observed the mixture is cooled and filtered. 
The residue on the filter is washed with 
ethanoi, and then stirred with boiling 2% 
aqueous sodium carbonate solution and again 
filtered. The residue is washed with water and 
20 dried. The resulting 2:8 - diphenylanthra- 
V:9 l (N): lO^N): 5 1 - dipyridazone is crystal- 
lised from o -dichlorobenzene and obtained in 
the form af greenish yellow crystals melting 
between 391° and 393° G It dissolves in 
25 concentrated sulphuric acid to give a yellow 
solution and in high boiling organic solvents 
to give yellow solutions which are characterised 
by having a blue fluorescence. 

Example 4: 

30 The 24 parts of phenylhydrazine used in 
Example 3 are replaced by 17 parts of p- 
tolylhydrazine. 2 : 8 - di - p - tolylanthra- 
l 1 : 9 1 (N) : lO'fN) : 5 1 - dipyridazone is ob- 
tained. This compound gives solutions similar 

35 to the product of Example 3 and does not 
melt below 390° C. 

Example 5: 
The 24 parts of phenylhydrazine used in 
Example 3 are replaced by 17.5 parts of 2- 

40 chlorophenylhydrazine. There is obtained 
2:8- di(2 n - chlorophenyl)anthra - I 1 : 9 T (N) : 
10 T (N) : 5 1 - dipyridazone, which is a pale yel- 
low compound melting at 400° C. 

Example 6: 

45 The 24 parts of phenylhydrazine used in 
Example 3 are replaced by 21.5 parts of 2: 5- 
dichlorophenylhydrazine. There is obtained 
2:8 - di(2 n :5 ai - dichlorophenyl)anthra- 
P^CN^IO'CN):^ - dipyridazone, which is 

50 a pale yellow compound melting at 432° C. 
Example 7: 
5!% aqueous caustic soda solution is added 
to 20.7 pans of butylhydrazine sulphate until 
the resulting solution is faintly alkaline to 

55 Clayton Yellow test paper. 6 pans of anthra- 
quinone - 1:5 - dicarboxylic acid and 100 
parts of xylene are then added and the mix- 
ture is stirred and distilled. 
■ . Water is removed from the condensed 

w • vapour and the residual xylene is returned to 
the reaction mixture. When no more water is 
obtained the mixture is cooled, and filtered. 
The residue on the filter is washed with 

_ ethanoi, stirred with boiling li% aqueous 

«5 caustic soda solution and again filtered off. 



The residue on the filter is washed with water 
and dried. The resulting 2:8- dibutylanthra- 
l 1 : 9'(N) : lO'fN) : 5 1 - dipyridazone is crystal- 
lised from ethanoi to give a yellow powder 
melting between 185° C. and 186° C. 70 

Example 8: 
The 12 parts of anthraquinone - 1 : 5 - di- 
carboxylic acid used in Example 3 are re- 
placed by 12 parts of anthraquinone 1:4- di- 
carboxylic acid. There is obtained 2 : 7 - di- 75 
phenylanthra - l 1 : 9'(N): lO^N): 4 1 - di- 
pyridazone which is crystallised from o - di- 
chlorobenzene to give light greenish yellow 
crystals melting between 394.5° C. and 396° 
C. It dissolves in concentrated sulphuric acid 80 
to give a greenish yellow solution and in or- 
ganic solvents to give greenish yellow solu- 
tions which show a blue fluorescence. 

Example 9: 

* A mixture of 29.6 parts of anthraquinone- 85 
1:5- dicarboxylic acid, 28.6 parts of hydra- 
zine sulphate, and 128 parts of 30% oleum is 
heated at between 60° C. and 65° C. for 5 
hours. The solution so obtained is cooled and 
poured into a mixture of ice and water. The 90 
suspension is filtered when anthra-1 1 : 9 J (N): 
lO 1 ^)^ 1 - dipyridazone is obtained in the 
form of a light brown powder which does not 
melt below 400° C. 

Example 10: 95 
10.% Aqueous sodium hydroxide is added 
to an aqueous solution of 2 parts of 2 : 6 - di- 
methylphenylhydrazine hydrochloride until the 
solution is just alkaline to Clayton Yellow test 
paper. 1 pan of anthraquinone - 1 : 5 - di- 100 
carboxylic acid is added and the solution is 
evaporated to dryness and the residue is heated 
at between 200° C. and 220° C. for 15 
minutes. The reaction mass is cooled, stirred 
with boiling 1!% aqueous caustic soda and 105 
filtered, and the residue on the filter is stirred 
with boiling 1% hydrochloric acid and then 
filtered off. The residue on the filter is stirred 
with boiling ethanoi and the suspension cooled 
and filtered. The residue on the filter is crys- 110 
tallised from o - dichlorbenzene to give 2 : 8- 
di(2":6 n - dimethylphenyl)anthra - I 1 : 
9 1 (N): lO'CN)^ 1 - dipyridazone as a light 
yellow powder which melts at 369° C. 

-Example 11: 115 
8 Parts of anthraquinone -1:5- dicarb- 
oxylic acid, 5 parts of sodium carbonate, 2 
pans of sodium acetate trihydrate and 10 
parts of 2 : 6-dimethylphenylhydrazine hydro- 
chloride are dissolved in water. Hydrochloric 120 
acid is added to adjust the pH to 
between 4.8 and 5.2 and the solution ob- 
tained is boiled for 24 hours. The solution 
is cooled and hydrochloric acid is added until 
the mixture is acid to Congo Red test paper. 125 
The suspension so obtained is filtered. The 
residue on the filter is stirred with 300 parts 
of boiling 2% sodium carbonate solution and 
again filtered off. The residue on the filter is 
stirred with boiling ethanoi, and the suspen- 130 
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sion is cooled and filtered. The residue on the 
filter is crystallised from o - dichlorobenzene 
to give 2:8 - di^ 11 ^ 11 - dimethylphenyl)- 
anthra - l 1 : 9'(N): 10'(N): 5 1 - dipyridazone 
5 identical with that described in Example 10. 
Hydrochloric acid is added to the filtrate 
from the sodium carbonate extraction until the 
mixture is acid to Congo Red test paper. A 
precipitate of 2 - (2 U :6 11 - dimethylphenyl)- 
10 anthra - P^^N) - pyridazone - 8 - carb- 
oxylic acid, identical with that described in 
Example 2 is obtained. 

Example 12: 
A mixture of 24 pans of 2 - hydroxyethyl- 
15 hydrazine and 24 pans of anthraquinone-1 : 5- 
dicarboxylic acid is heated at 180° for 5 
minutes. The reaction mixture is cooled, 
stirred with boiling l'% hydrochloric acid and 
filtered. The residue on the filter is stirred 
20 with boiling 1% sodium carbonate solution 
and filtered off, and the residue on the filter 
is stirred with boiling ethanol, cooled, and 
again filtered off. The residue on the filter is 
crystallised from o - dichlorobenzene to give 
25 2:8 - di(2* - hydroxyethyl)anthra - I 1 : 
9 1 (N): lO^N)^ 1 - dipyridazone which is a 
yellow powder melting at 307° C. 

Example 13: 
A mixture of 20 parts of 2-(2 1T : 6 11 -dimethyl- 
30 phenyl)anthra - V:9*(N) - pyridazone - 8- 
carboxylic acid, 10 parts of hydrazine hydrate 
and 100 pans of water is boiled for 24 hours. 
A further 250 pans of water are added, and 
the suspension is heated to 100° C. and fil- 
35 tered hot. The residue on the filter is crystal- 
lised from o - dichlorobenzene to give 2- 
(2 11 :6 11 - dimethylphenyl)anthra - l l :9\N): 
10 ] (N): 5 1 - dipyridazone which melts between 
348° C. and 350° C. 
40 Example 14: 

The 10 pans of 2 : 6 - dimethylphenyl- 
hydrazine hydrochloride used in Example 11 
are replaced by 12 pans of 2 : 6 - diethyl- 
phenylhydrazine hydrochloride. 2:8- Di- 
45 (2":6 n - diethylphenyl)anthra - l 1 :^^): 
lO'CN): 5 1 - dipyridazone is obtained as a pale 
yellow powder which melts at 362° C. 
Example 15: 
The 20 pans of 2 - (2 n :6 u - dimethyl- 
50 phenyl)anthra - P:9XN) - pyridazone - 8- 
carboxylic acid used in Example 13 are re- 
placed by 20 pans of 2 - (2 11 : 6 11 - diethyl- 
phenyl)anthra - P^^N) - pyridazone - 8- 
carboxylic acid. 2 - (2 11 : 6 U - Diethylphenyl)- 
55 anthra - l 1 : 9 1 (N): 10 a (N): 5 1 - dipyridazone 
of m.p. 300° C. is obtained. 

The 2 - (2 11 :6 11 - dimethylphenyl)anthra- 
1 1 :9 1 (N) - pyridazone - 8 - carboxylic acid 
used in this Example may be obtained by the 
60 method described in Example 1 for 2 - w- 
butylanthra - P^^N) - pyridazone - 8- 
carboxylic acid, using 5.6 pans of 2 : 6 - di- 
ethylphenylhydrazine in place of 3 parts of 
n - butylhydrazine. 
65 2 - (2 11 :6 11 - Diethylphenyl)anthra - I 1 : 



9 l - (N) - pyridazone - 8 - carboxylic acid is 
a pale yellow powder. 

Example 16: 

The 2 pans of 2:6- dimethyl phenyl- 
hydrazine hiydrochloride used in Example 10 70 
are replaced by 2 pans of o - bromophenyl- 
hydrazine hydrochloride. The 2:8- di(o- 
bromophenyl)anthra - l 1 : 9'(N) : lO^N) : 5 1 - 
dipyridazone obtained is a cream coloured 
powder. 75 
Example 17: 

The 20 parts of 2-(2 n : 6 11 -dimethylphenyl)- 
anthra - P:9 5 (N) - pyridazone - 8 - carb- 
oxylic acid used in Example 13 are replaced 
by 20 pans of 2 - (6 11 - chloro - 2" - methyl- 80 
phenyl)anthra - 1 1 : 9*(N) - pyridazone - 8- 
carboxylic acid. 2 - (6 11 - Chloro - 2 n - 
methylphenyl)anthra - l 1 : 9 J (N) : lO'CN) : 5 1 - 
dipyridazone of m.p. 349° C. is obtained. 

The 2 - (6 11 - chloro - 2 11 - methylphenyl)- 85 
anthra - 1 1 : 9*(N) - pyridazone - 8 - carb- 
oxylic acid used in this Example may be ob- 
tained by the method described in Example 

1 for 2 - n - butylanthra - P^^N) - pyrid- 
azone - 8 - carboxylic acid, using 5.3 parts of 90 
6 - chloro - 2 - methylphenylhydrazine in 
place of the 3 pans of n - butylhydrazine. 

2 - (6 11 - Chloro - 2 11 - methylphenyl)anthra- 
V: 9 1 - (N) - pyridazone - 8 - carboxylic acid 
is a pale yellow powder melting at 305° C. 95 
Example 18: 

A mixture of 4.8 pans of 2 - (2 11 : 6 11 - di- 
chlorophenyl)anthra - l 1 ^ 1 ^) - pyridazone- 
8 - carboxylic acid, 100 pans of water and 20 
pans of hydrazine hydrate is boiled for 16 100 
hours. The resulting suspension is filtered, and 
the residue washed successively with 2% 
aqueous sodium carbonate solution and ethanol 
and then crystallised from o-dichloro-benzene. 

2 - (2 n :6 u - Dichlorophenyl)anthra - P: 105 
9*(N): 10 a (N): 5 1 - dipyridazone is obtained 

as a yellow powder which melts at 379° C. 

The 2 - (2 11 : 6 U - dichlorophenyl)anthra- 
P:9'(N) - pyridazone - 8 - carboxylic acid 
used in this Example may be obtained by the 110 
following method: — 

A mixture of 15 pans of anthraquinone- 
1:5 - dicarboxylic acid, 8.8 parts of 2:6-di- 
chlorophenylhydrazine, 2 pans of caustic soda 
and 100 pans of water is boiled for 24 hours, H5 
and the resulting suspension is made alkaline 
with sodium carbonate to Brilliant Yellow test 
paper and filtered. The residue is extracted 
three times with 400 pans of water containing 
a little sodium carbonate each time, and to the 120 
combined extracts 60 pans of sodium chloride 
are added. The sodium salt of 2-(2 15 : 6 u -di- 
chlorophenyl)anthra - P:9 a (N) - pyridazone- 
8-carboxylic acid separates out and is filtered 
off and dissolved in water. The solution so 125 
obtained is acidified with hydrochloric acid 
to precipitate 2 - (2 U :6 U - dichlorophenyl)- 
anthra - l l :9 l (N) - pyridazone - 8 - carb- 
oxylic acid which is a pale grey solid melting 
at 325° C. 130 
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Example 19: 
A mixture of 3 pans of anthra - l 1 : 9*(N)- 
pyridazone - 8 - carboxylic acid and 5 parts 
of 2 : 6 - dichlorophenylhydrazine is heated for 

5 one hour at 220° C. The product is succes- 
sively extracted with dilute hydrochloric acid, 
dilute sodium carbonate solution and ethanol, 
and the residue is crystallised from o-dichloro- 
benzene. 2 - (2 11 : 6 11 - Dichlorophenyl)anthra- 

10 r.^CN): lO^N): 5 1 - dipyridazone identical 
with that prepared in Example 18 is obtained. 

The anthra P^^N) - pyridazone - 8- 
carboxylic acid used in this Example may be 
obtained by the following method: — 

15 A mixture of 60 parts of anthraquinone- 
1 : 5 -dicarboxylic acid, 26 pans of hydrazine 
sulphate, 300 parts of water, 22.5 pans of 
caustic soda and 15 parts of sodium chloride 
is heated at 80° C. for 24 hours. The sodium 

20 salt of anthra - P:9 J (N) - pyridazone - 8- 
carboxylic acid slowly crystallises out, and is 
filtered off, and dissolved in water. The solu- 
tion so obtained is acidified by addition of 
hydrochloric acid to precipitate anthra - l 1 : 

25 9*(N) - pyridazone - 8 - carboxylic aid which 
is a yellow powder melting at 389° C. 
Example 20: 
The 4 parts of 2 - (2 ll :6" - dimethyl- 
phenyl)anthra - P:9 ] (N) - pyridazone - 8- 

30 carboxylic acid used in Example 2 are re- 
placed by 2 parts of 2 - (2 11 : 6 11 - dimethyl- 
phenyl)anthra P:9 ] (N) - pyridazone - 6- 
carboxylic acid. The 2 - (2 11 : 6 11 - dimethyl- 
phenyl) - 7 - n - butylanthra-1 1 : 9 1 (N)10 1 (N) : 

35 4 1 - dipyridazone obtained is a pale yellow 
solid melting between 240° C. and 242° C. 

The 2 - (2": 6" - dimethylphenyl)anthra- 
r:9 a (N) - pyridazone - 6 - carboxylic acid 
used in the above Example may be obtained 

40 as follows: 

A mixture of 3 pans of anthraquinone- 
1:4 - dicarboxylic acid, 100 parts of water, 
1.3 parts of caustic soda and 2 parts of 2:6- 
dimethylphenylhydrazine hydrochloride is 

45 boiled for 24 hours. The solution so obtained 
is filtered, and 10 parts of sodium chloride are 
added to the filtrate. The sodium salt of 2- 
(2 n :6 u - dimethylphenyl)anthra - P^CN)- 
pyridazone - 6 - carboxylic acid which is pre- 

50 cipitated is filtered off and redissolved in 
water. The solution so obtained is acidified 
by addition of hydrochloric acid to precipi- 
tate 2 - (2 n :6 n - dimethylphenyl)anthra- 
P^ 1 ^) - pyridazone - 6 - carboxylic acid 

55 which is a yellow solid melting between 283° 
C and 287° C. 

Example 21 : 
A mixture of 3 parts of anthraquinone-1 : 4- 
dicarboxylic acid and 5 pans of 77-butyl- 
60 hydrazine is heated at 200° C for 30 minutes. 
The product is extracted with 2% aqueous 
sodium carbonate solution and the residue is 
crystallised from o - dichlorobenzene. There is 
obtained 2 : 7 - di - -n - burylanthra - P : 
65 9 , (N): lOXN)^ 1 - dipyridazone as pale yel- 



low crystals melting at 183° C. 

Example 22: 

The 5 pans of n - butylhydrazine used in 
Example 21 are replaced by 6 parts of 0- 
chlorophenylhydrazine. There is obtained 2:7- 70 
di - o - chlorophenylanthra - P:9 l (N): 
lO^N)^ 1 - dipyridazone as a pale cream 
powder melting between 412° C. and 414° C. 
Example 23 : 

The anthraquinone -1:5- dicarboxylic acid 75 
used in Example 10 is replaced by anthra- 
quinone -1:4- dicarboxylic acid. There is 
obtained 2:7- di(2 ia : 6" - dimethyiphenyl)- 
anthra - P : 9 1 (N): lO'CN): 4 1 - dipyridazone 
as a pale yellow powder which melts at 358° 80 
C. 

Example 24: 
A mixture of 5 parts of 1:5- dicyanoanthra- 
quinone, 5 parts of hydrazine hydrate, and 50 
parts of sulphuric acid is heated at 180° C. 85 
for 10 minutes. The product is poured into 
water, and the suspension so obtained is 
filtered. The residue is boiled with dilute 
sodium carbonate solution, and again 
filtered off and dried. There is obtained 90 
anthra - P: 9 1 (N): 10 a (N): 5 1 - dipyridazone 
identical with that obtained in Example 9. 

Example 25: 
0.2 Pans of 2:8 - di(2 n :6 n - dimethyi- 
phenyl)anthra - P : 9>(N): lO'CN): 5 1 - di- 95 
pyridazone are milled with 0.02 parts of 
sodium dinaphthylmethane - disulphonate and 
20 pans of water. 0.4 Pans of the dispersion 
so obtained are added to 80 pans of water 
containing 0.8 pans of the sodium salt of ceryl 100 
oleyl sulphate. 2 Pahs of polyethylene tere- 
phthalate fabric are then added and the mix- 
ture is heated at 130° C. in a pressure vessel 
for 1 hour. After cooling and rinsing the fabric 
is superior in whitness to that obtained when 105 
no whitening agent is employed. 

Example 26 : 
0.2 Parts of 2 - (2 1 : 6 U - dimethylphenyl)- 
anthra - P : 9'(N): 10\N) : 5 1 - dipyridazone 
are dispersed in 20 parts of water and the dis- 110 
persion so obtained is added to 4000 pans of 
water containing 4 parts of the sodium salt 
of cetyl oleyl alcohol sulphate. 100 parts of 
polyethylene terephthalate fabric are added 
and the mixture is heated at the boil for one 115 
hour. The fabric is then rinsed and dried and 
is superior in whiteness to that obtained when 
no whitening agent is employed. The effect is 
of good fasmess to light. 

Example 27: 120 
0.05 Pans of 2:8 - di(2 u :6 n - dimethyi- 
phenyl)anthra - P:9 X - (N): lO'CN): 5 1 - di- 
pyridazone and 0.05 pans of 2 - (2 1 : 6 11 - di- 
methylphenyl)anthra - P : 9 3 (N) : 10 l (N) : 5 1 - 
dipyridazone are dispersed in 10 parts of water 125 
containing 0.05 parts of the sodium salt of 
cetyl oleyl sulphate and the whole made up 
to 50 pans with water. Polyethylene tere- 
phthalate fabric is passed through this dis- 
persion and then between rollers, dried and 130 
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baked for 20 seconds at 220° C. The fabric 
is then washed in a solution of 2 parts of 
soap in 1000 parts of water at 60° C. for 30 
minutesj rinsed with water and dried. The 
5 fabric is superior in whimess to that obtained 
when no agent is employed. 

Example 28 : 
1000 Parts of polyhexamethylene adipamide 
in the form of small chips are mixed with one 
10 part of 2:8 - di(2 ll :6 a - dimethylphenyl)- 
anthra - P: 9\N): 10'(N): 5 1 - dipyridazone. 
The chips are then melt spun into yarn in 
conventional spinning equipment. The resul- 
tant yarn is superior in whiteness to that ob- 
15 tained when no agent is employed. 

Example 29: 
The 1000 parts of polyhexamethylene adip- 
amide used in Example 28 are replaced by 
1000 pans of the polyamide derived from 
20 caprolactam. A yarn is obtained which is 
superior in whiteness to that obtained when 
no whitening agent is employed. 

Example 30: 
The 1000 parts of polyhexamethylene adip- 
25 amide used in Example 28 rre replaced by 
1000 parts of polyethyleneterephthalate. A 
yarn is obtained which is considerably superior 
in whiteness to that obtained when no whiten- 
ing agent is present. 
30 Example 31: 

The 1 part of 2: 8-di(2 ai : e^-dimethyl- 
phenyl)anthra - l 1 : 9 l (N): 10 l (N): 5 1 - di- 
pyridazone used in Example 30 is replaced by 
0.5 parts of 2:8 - di(2 ll :6 u - diethylphenyl)- 
35 anthra - P:9>(N): 10 l (N): 5 1 - dipyridazone. 
A yarn is obtained which is considerably 
superior in whiteness to that obtained when no 
whitening agent is present. 

Example 32. 
40 1 Pan of 2:8 - di(2» - chlorophenyl)- 
anthra - V:9\N): lO^N).^ - dipyridazone, 
100 pans of titanium dioxide (rutile grade) 
and 10,000 parts of cellulose acetate plasticised 
with 3500 parts of dimethylphthalate arc 
45 thoroughly mixed and then masticated on 
heated rollers. The product so obtained is 
compression moulded at 150° C. for 3 minutes 
to give mouldings which are markedly whiter 
than similar mouldings prepared without use 
50 of the agent and which possess very good heat 
stability and fastness to daylight. 

Example 33: 
The 1 pan of 2: 8 - di(2 n - chlorophenyl)- 
anthra - l 1 : 9 1 (N);10 1 (N): 5 1 - dipyridazone 
55 used in Example 32 is replaced by 1 part of 
2:8- di(2 11 : 6" - dimethylphenyl)anthra - l 1 : 
9 J (N): 10 l (N): 5 l - dipyridazone. The mould- 
ings obtained are markedly whiter than similar 
mouldings prepared without the agent, and 
60 possess very good heat stability and fastness 
to daylight. 

Example 34: 
„ A mixture of 100 pans of dimethyl tere- 
phthalate 63 pans of ethylene glycol and 0.05 



parts of calcium acetate is boiled under an 65 
atmosphere of oxygen - free nitrogen for 2.5 
hours the methanol liberated in the reaction 
being removed by distillation. 0.025 Parts of 
phosphorous acid, 0.02 pans of antimony 
oxide and 0.05 pans of 2 : 8 - di(2 u : 6 11 - di- 70 
methylphenyl)anthra - l 1 : 9\N) : 10\N) : 5 1 - 
dipyridazone are added and the mixture is 
heated at 285° C. for 3 hours under 0.3 mm. 
pressure of mercury. The polyethylene 
terephthalate so obtained has an intrinsic 75 
viscosity of 0.65 and is superior in whiteness 
to that obtained when no whitening agent is 
present. The effect is of very good fastness 
to light. 

Example 35: 80 
The 0.2 pans of 2 - (2 n :6 u - dimethyl- 
phenyl)anthra - l 1 : 9\N): 10'(N): 5 l - di- 
pyridazone used in Example 26 are replaced 
by 0.2 parts of 2 - (2 11 : 6 h - dimethylphenyl)- 
7 - n - butyl - anthra - l 1 : 9 X (N) : lO^N) : 4- 85 
dipyridazone. The fabric obtained is superior 
in whiteness to that obtained when no whiten- 
ing agent is employed. 

Example 36: 
1552 parts of dimethyl terephthalate and 90 
1240 parts of ethylene glycol are reacted over 
3 hours in the presence of 0.77 pans of cal- 
civm acetate and 0.31 pans of antimony oxide. 
The temperature range used for the reaction 
is 150 — 212° C, the calculated quantity of 95 
methanol being distilled off through a suitable 
column. 0.16 pans of 2: 8 - di(2 n - hydroxy- 
ethyl)anthra - l 1 : 9*(N) : lO 1 ^) : 5 1 - di- 
pyridazone are then added and the reaction 
mixture is heated at 285° C. under 0.5 mm. ioo 
of mercury pressure for 2 hours. The copoly- 
mer so obtained has an intrinsic viscosity (1% 
solution in o - chlorophenol at 25° C.) of 0.62 
and a softening point of 259° C. It is readily 
melt spun to yield cold-drawable filaments 105 
having a bluish fluorescence in ultra - violet 
light which in daylight imparts an optical 
brightening effect leading to enhanced appear- 
ance. No extraction of fluorescent material 
takes place if the copolymer is immersed for no 
1 hour in boiling trichloroethylene. 

In our application No. 813,093 there is 
claimed a process for the brightening of an 
aromatic fibre and film - forming polyester, 
characterised in that an optical brightening \\s 
agent is added during the manufacture of the 
polymer. 

We make no claim herein to the process of 
brightening of an aromatic fibre or film-form- 
ing polyester by addition of 2:8 - di(2 u - 120 
chlorophenyl)anthra - l 1 : 9*(N) : 10 l (N) : 5 1 - 
dipyridazone during manufacture of the poly- 
mer as claimed in our application No. 813,093, 
but subject to the foregoing disclaimer 

WHAT WE CLAIM IS:— 105 

1. Anthra - I 1 : 9 1 (N): lO^N)^ 1 - dipyrid- 
azones and anthra - P^N): lO^N)^ 1 - di- 
pyridazones of the formulae: 
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in which X and Y may be the same or different 
and stand for either a hydrogen atom or a 
monovalent organic radical. 

2. Process for the manufacture of the 
anthra - V:9\N): lO^N): 5 1 - dipyridazones 
or anthra - I 1 : 9 J (N): lO^N): 4 l - dipyrid- 
azones as claimed in Claim 1 which comprises 
interacting a hydrazine of formula NH 2 NHY, 
where Y has the significance given above with 
an anthra - I 1 : 9 1 (N) - pyridazone compound 
of the formula: 




in which X has the significance given above 
and one Z stands for a hydrogen atom and 
the other Z stands for a carboxyl group or a 
functional derivative thereof, and in which 
process when the other Z stands for a nitrile or 
amido group water is present in the reaction 
mixture. 

3. Process for the manufacture of anthra- 
P^XN^IO^N).^ 1 - dipyridazones or an- 
thra - l 1 ^ 1 ^: lO^N)^ 1 - dipyridazones as 
claimed in Claim 1 wherein X and Y are the 
same which comprises interacting an nathra- 
quinone - 1:5 - dicarboxyiic acid or anthra- 
quinone -1:4- dicarboxyiic acid or a func- 
tional derivative thereof with more than one 



equivalent of a hydrazine of formula 
NH 2 .NHY, 

and in which process when the functional de- 
rivative is a nitrile or amide water is present 
in the reaction mixture. 

4. Process for the manufacture of an thra- 
ll 9 l (N): lO^N)^ 1 - dipyridazones and 
anthra - P.^N): 10 l (N):4 l - dipyridazones 
as claimed in Claim 1 as hereinbefore particu- 
larly described especially with reference to Ex- 
amples 1 to 24. 

5. Process for modifying the colour of 
artificial polymeric materials which comprises 
incorporating in the polymeric material an 
anthra - l l :9 x (N): 10 l (N) : 5 1 - dipyridazone 
or anthra - l l :9\N): 10'(N): 4 l - dipyrid- 
azone as claimed in Claim 1. 

6. Process for modifying the colour of arti- 
ficial polymeric materials capable of being 
formed into shaped articles, which comprises 
adding an anthra - l 1 : 9 1 (N): 10\N): 5 1 - di- 
pyridazone or anthra - l 1 : 9 1 (N): 10 l (N) : 4 1 - 
dipyridazone as claimed in Claim 1 to the 
polymeric material before spinning, extruding, 
moulding or otherwise shaping. 

7. Process according to Claim 5 wherein an 
anthra - l 1 : 9 1 - (N): 10 ! (N): 5 1 - dipyridazone 
or anthra - l 1 : 9 1 (N): 10\N): 4 1 - dipyrid- 
azone is added during the manufacture of the 
polymeric material. 

8. Process for modifying the colour of 
artificial polymeric materials in the forms of 
films or textile materials which comprises 
treating the film or textile material with a 
solution or suspension of an anthra - l 1 : 
9*(N) : 10 l (N) : 5 1 - dipyridazone or anthra- 
l 1 : 9 1 (N) : 10\N) : ^-dipyridazone as claimed 
in Claim 1. 

9. Process according to Claims 5, 6, 7 or 
8 wherein the polymeric material is a poly- 
ester. 

10. Shaped articles of which the colour has 
been modified by the processes of Claims 5, 
6, 7 or 8. 

11. Process for modifying the colour of 
artificial polymeric materials as hereinbefore 
particularly described especially with reference 
to Examples 25 to 36. 

WALTER SCOTT, 
Agent for the Applicants. 



PROVISIONAL SPECIFICATION 



No. 37142 A.D. 1956 

New AnthracKpyridazones 

Chemical Industries compounds of the anthradipyridazone series 

which are useful for the production of fluores- 
cent effects. 

According to our invention we provide 
anthra - l 1 : 9 l (N): 10'(N): 5 1 - dipyridazones 
and anthra - P : 9*(N) : lO^N) : 4 1 - dipyrid- 
azones of the formulae: 



We, Imperial 

Limited, of Imperial Chemical House, Mill 
bank, London, S.W.I, a British Company, do 
hereby declare this invention to be described 
in the following statement : — 

This invention relates to polycyclic organic 
compounds and more particularly it relates to 
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in which X and Y may be the same or differ- 
ent and stand for either a hydrogen atom or a 
monovalent organic radical. 

5 As a monovalent organic radical there may 
be mentioned aikyl, cycloalkyl, alkenyl, aral- 
kyl, aryl or heterocyclic radicals, any of which 
may be substituted for example with aikyl for 
example methyl, halogen for example chlorine, 

10 or hydroxyl. 

According to a further feature of our in- 
vention we provide a process for the manu- 
facture of the anthra - l 1 : 9 1 (N) : ^(N) : 5 1 - 
dipyridazones and anthra - l l :9 ! (N): 10 l (N) : 

15 4 1 -dipyridazones which comprises interacting 
a hydrazine of formula NH 2 NHY, where Y is 
a hydrogen atom or a monovalent organic 
radical, with an anthra - I 1 : 9 1 (N) - pyrid- 
azone compound of the formula: 



20 




Z 0 z 



in which X is a hydrogen atom or mono- 
valent organic radical and one Z stands for a 
hydrogen atom and the other Z stands for a 
carboxvl group or a functional derivative 

25 thereof. 

The functional derivative of the carboxylic 
group may be, for example, an ester, acid 
chloride, amide, or nitrile group. 
As examples of hydrazines suitable for use 

30 in the process of our invention there may be 
mentioned, for example, hydrazine, methyl- 
hydrazine, ethylhydrazine, n - butylhydrazine, 
hydroxyethylhydrazine, allylhydrazine, hydra- 
zinoacetic acid, a-naphthylhydrazine, phenyl- 

35 hydrazine, p-tolylhydrazine, o-chlorophenyl- 
hydrazine, 2:5 - dichlorophenylhydrazine, 
2:6- dimethylphenylhydrazine, and 3 - hy- 
drazinopyridine. 

The anthra - l 1 : 9 1 (N) - pyridazones used 

40 in the above process may be obtained for 
example by interaction of anthraquinone-1 : 5- 
dicarboxylic acid or anthraquinone -1:4- di- 
carboxylic acid or a functional derivative of 



either of these acids, with a hydrazine of the 
formula NH 2 .NHX where X has the mean- 4 
ing stated above in the presence of one mole- 
cular proportion of alkali for example caustic 
soda. The process may be carried out in the 
absence of one molecular proportion of alkali 
provided that the quantity of hydrazine used 5 
is insufficient to convert the anthrapyridazone 
so formed to the corresponding anthradipyrid- 
azone. 

. The interaction of the anthra - I 1 : 9 1 (N)- 
pyridazone with the hydrazine is carried out in 5 
general by heating the reactants together, if 
desired in a liquid medium for example in 
xylene, acetic acid, sulphuric acid, oleum, 
water or mixtures of two or more of these 
liquids. 6 

When the interaction is carried out in a non- 
aqueous medium, any water formed may, if de- 
sired, be removed during the reaction, for 
example by azeotropic distillation. 

When the radicals represented by X and Y 6 
in the above formulae are the same it is pre- 
ferred to manufacture the anthradipyridazones 
directly from the appropriate anthraquinonedi- 
carboxylic acid or its functional derivative by 
interaction with the appropriate hydrazine 7' 
compound without isolating the intermediate 
anthra - l l : 9*(N) - pyridazone and this forms 
a further feature of bur invention. 

The anthradipyridazones of the invention 
are orange or yellow in colour although some 7 
of them are only very faintly coloured. All 
the anthradipyridazones of our invention give 
strongly blue fluorescent solutions in organic 
solvents or are readily converted by simple 
chemical reactions into compounds giving such 8< 
strongly fluorescent solutions. As a simple 
chemical reaction we may mention for ex- 
ample esterification of a hydroxyl group. 
Accordingly the compounds which are not 
themselves strongly coloured are valuable for 8: 
improving the whitness of materials which 
have a yellowish tinge or may be readily con- 
verted into compounds of value as whitening 
agents. The compounds which are themselves 
strongly coloured are suitable for use as colour- 9< 
ing matters. The anthradipyridazones of our 
invention may be incorporated in for example 
paints, lacquers, varnishes and polymeric 
materials such as cellulose acetate, polystyrene, 
polyamides and polyesters. 9* 

The application of the anthradipyridazones 
to these materials may be carried out by the 
methods commonly used for the application of 
colouring matters or whitening agents to the 
materials. The anthradipyridazone may for ex- 10 
ample be used for the colouration of plastic 
material before the material is spun, extruded 
or otherwise shaped. Alternatively, films and 
textile materials may be treated with a solu- 
tion or suspension of the anthradipyridazone 10: 
preferably at an elevated temperature and 
optionally at superatmospheric pressure. 
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The invention is illustrated but not limited 
by the following Examples in which the parts 
and percentages are by weight : — 
Example 1 : 

5 A mixture of 2 parts of 2 - n - butyianthra- 
P:9 J (N) - pyridazone - 8 - carboxylic acid 
and 1 part of 2 : 6 - dimethylphenylhydrazine 
is heated at 220° C. for 30 minutes. The re- 
action mixture is cooled and stirred with 100 

10 parts of boiling 1% aqueous caustic soda solu- 
tion. The suspension is filtered and the residue 
on the filter is stirred with 100 pans of boil- 
ing 1% hydrochloric acid. The suspension is 
filtered and the residue on the filter is crystal- 

15 Used from ethanol when 2 - (2 11 :6 11 - di- 
methylphenyl) - 8 - n - butylanthra - l 1 : 
9 1 (N) : lO^N) : 5 - dipyridazone is obtained as 
a pale yellow powder melting between 198° C. 
and 200° C. 

20 The 2 - n - butylanthra - P:9*(N) - pyrid- 
azone - 8 - carboxylic acid used in this Ex- 
ample may be obtained as follows : — 

A mixture of 10 pans of anthraquinone- 
1:5- dicarboxylic acid, 3 parts of n - butyl- 

25 hydrazine and 1.3 parts of caustic soda is 
heated at 200° C. for 15 minutes. The reaction 
mixture is then cooled and stirred with 200 
parts of boiling 1% aqueous caustic soda solu- 
tion. The suspension so obtained is filtered and 

30 20 parts of sodium chloride are added to the 
cooled filtrate. The precipitated sodium salt is 
filtered off and dissolved in 300 parts of water 
and 15 pans of 10%* hydrochloric acid are 
then added to precipitate 2 - n - butylanthra- 

35 l*: 9 1 (N) - pyridazone - 8 - carboxylic acid 
which melts at 250° C. 

Example 2: 
The 2 pans of 2 - n - butylanthra - P: 
9 1 (N) - pyridazone - 8 - carboxylic acid used 

40 in Example 1 are replaced by 4 parts of 2- 
(2 1 :6 1 - dimethylphenyl)anthra - P:9 l (N)- 
pyridazone - 8 - carboxylic acid and the 1 pan 
of 2:6 - dimethylphenylhydrazine by 1 pan 
of n-butylhydrazine. 2 - (2 11 : 6* 1 - dimethyl- 

45 phenyl) - 8 - n - butylanthra - P^^N): 
lO 1 ^)^ 1 - dipyridazone identical with that 
described in Example 1 is obtained. 

The 2 - (2 U :6 11 - dimethylphenyl)anthra- 
P^^N) - pyridazone - 8 - carboxylic acid 

50 used in this Example may be obtained by the 
method described in Example 1 for 2 - n- 
butylanthra - P^^N) - pyridazone - 8- 
carboxylic acid using 5 pans of 2:6 - di- 
methylphenylhydrazine in place of 3 pans of 

55 n - burylhydrazine. 2 - (2 11 : 6 11 - dimethyl- 
phenyl)anthra - P^N) - pyridazone - 8- 
carboxylic acid is a pale yellow powder melt- 
ing between 310° C. and 312° C 
Example 3 : 

60 A mixture of 12 parts of anthraquinone- 
1:5- dicarboxylic acid> 24 pans of phenyl- 
hydrazine and 200 pans of xylene is stirred 
and boiled and the water formed in the reac- 
tion is continuously distilled off with xylene. 

65 When the formation of water can no longer be 



observed the mixture is cooled and filtered. 
The residue on the filter is washed with 
ethanol, and then stirred with boiling 2% 
aqueous sodium carbonate solution and again 
filtered. The residue is washed with water and 
dried. The resulting 2:8 - diphenylanthra- 
P : 9 5 (N) : 10 1 (K) : 5 1 - dipyridazone is crystal- 
lised from o - dichiorobenzene and obtained 
in the form of greenish yellow crystals melting 
between 391° and 393° C. It dissolves in 
concentrated sulphuric acid to give a yellow 
solution and in high boiling organic solvents 
to give yellow solutions which are characterised 
by having a blue fluorescence. 

Example 4: 
The 24 parts of phenylhydrazine used in 
Example 3 are replaced by 17 parts of p- 
tolylhydrazine. 2 : 8 - di - p - tolylanthra- 
P^CN): 10*(N): 5 1 - dipyridazone is ob- 
tained. This compound gives solutions similar 
to the product of Example 3 and does not 
melt below 390° C. 

Example 5: 
The 24 parts of phenylhydrazine used in 
Example 3 are replaced by 17.5 pans of 2- 
chlorophenylhydrazine. There is obtained 
2:8- di(2 11 - chlorophenyl)anthra - P : 9 1 (N): 
lO 1 ^): 5 1 - dipyridazone, which is a pale yel- 
low compound melting at 400° C. 
Example 6: 
The 24 pans of phenylhydrazine used in 
Example 3 are replaced by 21.5 pans of 2 : 5- 
dichlorophenylhydrazine. There is obtained 
2:8- di(2": 5 11 - dichlorophenyl)anthra - P: 
9 1 (N): lO^N): 5 1 - dipyridazone, which is a 
pale yellow compound melting at 432° C. 
Example 7: 
5% aqueous caustic soda solution is added 
to 20.7 parts of butylhydrazine sulphate until 
the resulting solution is faintly alkaline to 
Clayton Yellow test paper. 6 pans of anthra- 
quinone -1:5- dicarboxylic acid and 100 
parts of xylene are then added and the mixture 
is stirred and distilled. 

Water is removed from the condensed 
vapour and the residual xylene is returned to 
the reaction mixture. When no more water is 
obtained the mixture is cooled, and filtered. 
The residue on the filter is washed with 
ethanol, stirred with boiling 1% aqueous 
caustic soda solution and again filtered off. 
The residue on the filter is washed with water 
and dried. The resulting 2:8- dibutylanthra- 
P: 9XN): 10 1 (N): 5 1 - dipyridazone is crystal- 
lised from ethanol to give a yellow powder 
melting between 185° C and 186° C. 
Example 8: 
The 12 pans of anthraquinone - 1:5 - di- 
carboxylic acid used in Example 3 are re- 
placed by 12 pans of anthraquinone 1 : 4 - di- 
carboxylic acid. There is obtained 2:7 di- 
phenylanthra - P^N): 10XN):4 1 - dipyrid- 
azone which is crystallised from o - dichioro- 
benzene to give light greenish yellow crystals 
melting between 394.5° C. and 396° C. It 
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dissolves in concentrated sulphuric acid to 
give a greenish yellow solution and in organic 
solvents to give greenish yellow solutions 
which show a blue fluorescence. 
5 Example 9: 

A mixture of 29.6 parts of anthraquinone- 
1:5- dicarboxylic acid, 28.6 pans of hydra- 
zine sulphate, and 128 parts of 30% oleum is 
heated at between 60° C. and 65° C for 5 
10 hours. The solution so obtained is cooled and 
poured into a mixture of ice and water. The 
suspension is filtered when anthra - P^XN): 
^(NJiS 1 - dipyridazone is obtained in the 
form of a light brown powder which does not 
15 melt below 400° C. 

Example 10: 
10% Aqueous sodium hydroxide is added to 
an aqueous solution of 2 parts of 2:6 - di- 
methylphenylhydrazine hydrochloride until the 
20 solution is just alkaline to Clayton Yellow test 
paper. 1 part of anthraquinone-1 : 5-dicarb- 
oxylic acid is added and the solution is evap- 
orated to dryness and the residue is heated at 
between 200° C. and 220° C. for 15 minutes. 
25 The reaction mass is cooled, stirred with boil- 
ing T% aqueous caustic soda and filtered, and 
the residue on the filter is stirred with boiling 
V% hydrochloric acid and then filtered off. The 
residue on the filter is stirred with boiling 
30 ethanol and the suspension cooled and filtered. 
The residue on the filter is crystallised from 
o - dichlorbenzene to give 2:8- di(2 lx : 6 11 - 
dimethylphenyl)anthra - P^^N): 10*(N): 5 1 - 
dipyridazone as a light yellow powder which 
35 melts at 369° C. 

Example 11: 
8 Parts of anthraquinone - 1:5 - dicarb- 
oxylic acid, 5 parts of sodium carbonate, 2 
parts of sodium acetate trihydrate and 10 
40 parts of 2 : 6-dimethylphenylhydrazine hydro- 



chloride are dissolved in water. Hydrochloric 
acid is added to adjust the pH to between 
3.5 and 3.8 and the solution obtained is boiled 
for 24 hours. The solution is cooled and 
hydrochloric acid is added until the mixture 45 
is acid to Congo Red test paper. The suspen- 
sion so obtained is filtered. The residue on the 
filter is stirred with 300 pans of boiling 2% 
sodium carbonate solution and again filtered 
off. The residue on the filter is stirred with 50 
boiling ethanol, and the suspension is cooled 
and filtered. The residue on the filter is crys- 
tallised from o - dichlorbenzene to give 2 : 8- 
di(2 ll :6 u - dimethylphenyl)anthra - l l : 
9XN) : 10 l (N) : 5 1 - dipyridazone identical with 55 
that described in Example 10. 

Hydrochloric acid is added to the filtrate 
from the sodium carbonate extraction until the 
mixture is acid to Congo Red test paper. A 
precipitate of 2 - (2 11 : 6 11 - dimethylphenyl)- 60 
anthra - P:9 l (N) - pyridazone - 8 - carb- 
oxyiic acid, identical with that described in 
Example 2 is obtained. 

Example 12: 
A mixture of 24 parts of 2 - hydroxyethyl- 65 
hydrazine and 24 pans of anthraquinone-1 : 5- 
dicarboxylic acid is heated at 180° for 5 
minutes. The reaction mixture is cooled, 
stirred with boiling 1% hydrochloric acid and 
filtered. The residue on the filter is stirred 70 
with boiling 1:% sodium carbonate solution 
and filtered off, and the residue on the filter 
is stirred with boiling ethanol, cooled, and 
again filtered off. The residue on the filter is 
crystallised from o - dichlorbenzene to give 75 
2:8 - di(2 lx - hydroxyethyl)anthra - l 1 : 
9 1 (N):10 1 (N):5 1 - dipyridazone which is a 
yellow powder melting at 307° C. 

WALTER SCOTT, 
Agent for the Applicants. 



PROVISIONAL SPECIFICATION 
No. 37143 A.D. 1956 

Copolymers comprising Anthradipyridazones 



We, Imperial Chemical Industries 

80 Limited, of Imperial Chemical House, Mill- 
bank, London, S.W.I, a British Company, do 
hereby declare this invention to be described in 
the following statement: — 
This invention relates to copolymers, more 

85 particularly to copolymers wherein one of the 
components is present to an extent of not more 
than 0.5 ! % by weight of the copolymer. 

It is known that many synthetic linear poly- 
mers tend to suffer from disadvantages such 

90 as poor light and heat stability, lack of bril- 
liance in colour and exhibit a tendency to 
accumulate static charges. These disadvan- 
tages have in the past been partially eliminated 
by the use of treating agents, applied in solu- 

95 tion or mixed with the polymers. However due 
to the physical nature of these treatments the 
improvements, although satisfactory initially, 
tend to disappear with time. 



By the term " treating agents " we mean 
substances such as optical bleaching agents, 100 
light and heat stabilisers and antistatic agents. 
We have now found that if the treating agents 
as hereinafter defined are copolymerised into 
the aforesaid polymers the resulting advan- 
tages gained are more permanent in nature. 105 

According to our present invention we pro- 
vide a process for the manufacture of syn- 
thetic linear copolymers obtained from two 
or more monomers wherein at least one 
monomer is a copolymerisable treating agent 110 
based on the anthradipyridazone structure to 
which one or more groups capable of interac- 
tion with those which normally constitute the 
polymer ends (for example, hydroxyl, carb- 
oxylic acid or amine) are attached and said li5 
monomer is present in the copolymer to an 
extent of not more than 0.5% by weight. 

Although amounts of these copolymerisable 
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treating agents may be added in amounts up 
to 0.5;% : based on the weight of the copoly- 
mer, we prefer to use not more than 0.05%. 

We have found the process of particular 
value in imparting durable optical bleaching 
effect to polymers. The effect is very notice- 
able in the manufacture of fibres and films 
from polyamides such as that obtainable from 
hexamethylene diamine and adipic acid and 
from the fibre forming polyesters* such as the 
highly polymeric polymethylene terephthalates, 
particularly polyethylene terephthalate. 

The copolymerisable treating agent may be 
added to the copolymer-forming reaction mix- 
ture or it may be copolymerised after first 
forming the polymer, by any suitable means, 
such as melt-blending. 

The following Example in which all parts 
and percentages are by weight illustrates but 
do not limit the scope of our invention. 
Example. 

1552 parts dimethylterephthalate and 1240 
parts ethylene glycol were reacted over 3 
hours in the presence of 0.77 parts calcium 
acetate and 0.31 parts antimony oxide. The 
temperature range used for the reaction was 
150 — 212° C, the calculated amount of 
methanol being distilled out through a suitable 
column. After the addition of 0.16 parts 2:8- 
di - P - hydroxyethylanthra - Pr^CN)^ 1 - 



dipyridazone to the products of the ester-inter- 
change reaction polycondensation was carried 
out over 2 hours at 285° C and 0.5 mm. Hg. 
pressure. The resultant copolymer had I.V. 
(l'%, o-chlorophenol, 25° C.)=0.62 and 35 
softening point 259° C. It was readily melt 
spun to yield cold drawable filaments having a 
bluish fluorescence in ultra-violet light. In 
daylight this imparted a useful optical bleach- 
ing effect leading to enhanced appearance. 40 

For the purpose of comparison a sample of 
polyethylene terephthalate having I.V. (VYo, 
o - chlorophenol, 25° C.)=0.62 and softening 
point =260° C. was prepared using an identi- 
cal procedure to that described for the copoly- 45 
mer in the Example. Before polymerisation 
0.77 parts 2(stilbyl-4 11 ) - (naphtho-l 1 ^ 1 : 4.5)- 
1.2.3 - triazole - 2 11 sulphonic acid ethyl- 
amide was added. Pronounced fluorescence and 
optical bleaching was again, present. 50 

On boiling the two polymers described 
above for one hour with trichlorethylene the 
optical bleach present in the comparative ex- 
periment was readily extracted yielding a 
strongly fluorescent solution. With the poly- 55 
mer obtained in the Example however no ex- 
traction of fluorescent material took place. 

WALTER SCOTT, 
Agent for the Applicants. 
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